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The  specific  aim  of  this  contract  work  was  to  develop  a  radiometric 
testing  system  for  rapidly  determining  the  effect  of  virus  on  cellular 
metabolism,  as  the  basis  for  rapid  diagnosis  of  viral  infections.  There 
are  two  distinct  elements  to  this  work  -  the  detection  of  vi rus  by  its 
effect  on  cellular  metabolism  and  the  identi fi cation  of  the  particular  virus 
causing  this  effect. 

Virus  Detection 

Much  of  our  initial  work  has  been  directed  toward  development  of 
a  suitable  tissue  culture  test  system.  To  date,  we  have  had  most  extensive 
experience  v;ith  a  test  system  which  measures  the  effect  of  Herpes  simplex 
type  2  virus  on  (Wi  38)tissue  culture  cells.  To  develop  this  system,  v;e 
evaluated  Wi  38  and  Hep  2  cells;  concentration  of  glucose  in  the  tissue 
culture  media;  position  of  labeling  of  the  l^C-glucose  substrate;  concentration 
of  stable  CO2  in  this  atmosphere;  optimal  buffer  system.  We  have  sought  to 
optimize  the  early  release  of  14c02  'to  make  detection  of  viral  effect  as 
rapid  as  possible. 

Our* current  test  system  consists  of  Wi  33  tissue  culture  monolayers 
maintained  in  lew  glucose  medium  (Minimal  essential  media.  Eagle;  Earl's 
base)  plus  streptomycin  400  pg/rrl  ;  kariamycin  130  yg/ml ;  penicillin  400  pU/nJ 
plus  glutamine  and  3Z  calf  serum.  1  pCi  of  (1 ,1^C) -glucose  is  used  as  the 
radioactive  substrate,  and  the  cellular  metabolism  is  measured  using  a 
radiometric  detection  system  (Bactec  R-301)  which  is  based  on  an  ion  chamber 
device. 

A  relatively  heavy  inoculum  of  virus  v/as  used  for  these  studies, 
which  v;us  obtained  from  frozen  Wi  38  virus  mixture  with  4+  cytcpathic 
effect  (CPE).  This  preparation  had  approximately  2  x  10^  plaque  forming 
uni ts  per  ml . 

At  the  start  of  the  test,  the  media  was  thdrawn  and  0.1  cc  or 
about  2  X  10^  PFU  of  viral  inoculum  was  added  end  incubated  at  37'"C  for 
50  mirutes  v;i th  agitation  every  15  minutes.  1  pCi  of  substrate  v/as  then 
added  to  the  vials.  The  low  glucose  media  v/as  then  added  to  a  total  volume 
cf  2  cc. 
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The  metabolism  of  the  tissue  culture  cells  was  measured  at  4-6  hours, 

24  hours,  and  48  hours  and  all  points  were  run  in  quintipl icate.  A 
significant  effect  was  observed  by  4  hours  with  depression  of  the  metabolism 
In  the  virus  infected  cells.  This  was  at  least  20  hours  before  the  earliest 
indication  of  CPE  which  was  also  evaluated  in  parallel.  The  preliminary  work 
on  the  test  system  is  quite  encouraging  and  reproducible.  The  detection 
phase  for  Herpes  simplex  is  well  enough  worked  out  to  proceed  to  the 
identification  phase. 

Identification 

Antisera  to  virus  will  be  used  to  identify  the  particular  virus 
responsible  for  the  altered  cellular  metabolism  by  specifically  neutralizing 
the  virus  effect. 

To  date,  we  have  run  several  experiments  using  pooled  human  serum 
as  the  anti-Herpes  simplex  type  2  neutralizing  substance.  We  have  been  able 
to  demonstrate  a  neutralizing  effect  of  the  virus  antisera  as  measured  by 
enhances  metabolism-in  one  culture  containing  viral  antisera  +  virus  as 
compared  to  controls  with  virus  alone. 

Future  Work 

Further  work  on  the  identification  phase  of  this  work  is  necessary. 

One  problem  is  that  the  antisera  alone  contains  substances  which  decrease 
production  of  1^C02  glucose  b''  the  tissue  culture  system.  This  may  be  due 
to  toxic  substances  or  most  likely  simple  competition  between  stable  glucose 
in  the  antisera  and  radioactive  glucose  in  the  media.  We  plan  to  remove  the 
glucose  by  dialysis  from  the  antisera  to  virus,  and  make  further  purification 
if  necessary.  Our  goal  is  to  obtain  a  detection  system  which  is  able  to 
detect  and  identify  virus  within  3-4  hours.  This  goal  seems  to  be  within  reach. 

Not  all  viruses  are  amenable  to  study  by  effect  on  tissue  culture  systems 
and  for  this  reason  we  have  begun  to  explore  an  alternative  technique  -  Utilization 
of  specific  antisera  to  promote  ITCO^  release  from  the  metabolism  of  (1-1 4c) 
glucose  during  phagocytosis  by  polymorphonuclear  leukocytes.  We  are  just 
beginning  this  v;ork,  but  vie  have  shov/n  specific  effect  of  antisera  to  influenza 
type  A  14C02  release  during  phagocytosis.  We  plan  to  use  antisera  against 
Influenza  A,  B  anc  C  and  the  killed  A,  B,  C  virus,  to  evaluate  the  potential 
for  specific  detection  using  the  phagocytosis  system. 
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Steven  M.  Larson,  M.D. 
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